Effect of stepwise microhydration on the guanidinium···π interaction.
The characteristics of the interaction of microhydrated guanidinium cation with the aromatic moieties present in the aromatic amino acids side chains have been studied by means of computational methods. The most stable minima found for non-hydrated complexes correspond in all cases to structures with guanidinium oriented toward the ring and interacting by means of N-H···π hydrogen bonds. The interaction becomes stronger when going from benzene (-14 kcal mol⁻¹) to phenol (-17 kcal mol⁻¹) to indole (-21 kcal mol⁻¹). These complexes are held together mainly by electrostatics, but with important contributions from induction and dispersion. The presence of a small number of water molecules significantly affects the characteristics of the complexes. Hydrogen bonds formed by water with the cation, another water molecule, or the aromatic units become more and more similar in intensity as water molecules are included in the complex, leading to a great variety of minima with similar stability but showing very different structural patterns. The behavior is similar with the three aromatic units, the differences in stability mainly being a consequence of the different strength of the cation···π contact.